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ng the Del Jeription and Lie 
Fe the + Tang and 'Plain-Scale being at this 
ime very much wanted, and ſo ] preſume eill 


2 acceptable, therefore 1 have compiled 
his 0 Treatiſe them; in which ir briefly 


contained, their Deſcription, S and Ge- 


eral Uſe, 


In the firſt Chapter is contained, not.only the 
S Deſcription. of the Lines upon the Plain-Scale, 
but likewiſe their Conftruttion and Nature are 
28 ſhewn: As alſo a ſbort Account of their 


wt > the ſecond Chapter #s contained, the De- 
ſcription of the Sector, and the Lines now com- 
monly placed thereon. 

In the third Chapter is ſbetun, the Ground 
and General Die 5 the Seftor. From this 
Chapter it appears that the Sector ſerves as a 
Scale to all Radius s, not greater than its 
Length, when quite opened; or leſſer than the 
Diffanc: ances from 90 to 90 of the Sines, 60 and 60 


of Chords, or 45 and 45 of Tangents, when the 
Sector 


4 . der Bb: 4p 2966+ Ivf 
· may readily be 2d,” 1 wh | 
ian ee 


the 
afore-preſcri pau Limits. Whence the — 
of this Inſtrument pboge the Plain-Scale; mani 
feſtly appears ; for that is a Scale _ 7 one Ra. 


ere it i is npt 7577 
"gy bee Taper {Gre jclewbol 42 dl / 
| a given Length. 
ts the . Chapter, you have the chief] 
Pant iaular Lies wh . Lines of Lines, ond Fel 
Warren fr Ago 
bills the fe Chapter, ir lieus dle manier of| 
king, Proportions epith Lines and Stnes, Sines| 
2 Zungenei, Lines and Taugents, &c. A. 
 clb6 the þ x wi Uſe of the Sector in [and wh ; 
tube ——4 Lines upon an horizontal and er 
Sput} 1 
ah, 3 rhe fir h Chapter is eomabned, the a 
Oe 2 Line, of Number. artificial SInes, | 
nd Te ene, What is. ald in this Chapter, 
am of Opinion, is ſufficient to ſheew Perſons, in- 
Mferohtly Skilled in Avithmerick and Ay A 
r Manner of »fing wee Lines. 1 en 4 


1 ht, courteons Reader, buped gioes you. the 
— "of rwhat 45 tobi ſeou in the following 
I Zratt, hoping p rail. „ 
| _ ae Jon] remain, JOurr,. Ys. 
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Heſcriptian, Nature aud General Uſe, 
2 0. = 0 rr HE. I (BAY 
„Vector and Plain-Scale, &c. 
Loo Henogo eee eee 
Bl rena 
he Concerning Definitions of Chords, Sines, Tan- 
„gente, &c. and the Manner of Project: 15 

J 


them, and putting them on Rulers, commonly 
call'd Plaim Scales: Y | 


cauſe of the ſix Parts of a Tri- 
a gle, 72, the three Sides and 
che three Angles, any three of 
them being given, independent of 
one another, the other three are 
CF — thereby limited, and conſequent- 
ly. ſome way or other to be found. And ſince 
Angles'of a Triangle, that is, the Arcs of 


Points, 


equal Circles deſcribed about the angular 
10 ; RB 


; r 


Points; and RS ra botyinent 2 Se 
(which aro proportional to' the Angles, VM 
prop. 33- lib. 3. Buchd) are not tions 
its Sides, the Ancients deviſed' certain ri 
Lines, appertaining to a Circle, 
in competition with Angles or Arcs. Theſe 
right Lines are thus defined; 

A Chord of an Arc or Angle, is a right Line 

| drawn from one end of an Arc to. the 
Fig. 1. other; as the Line AB is the Chord of 

the Arc AB; it is alfo the Chord of 

the Arc AFB, becauſe it is common to. 20 
Arcs of the Cirele. 4254 

Whence it is manifeſt, a, (per prop. 15. Bib. 3 
Zuclid) that the greateſt Chord that can — 
drawn in a Circle is its Diameter, or the Chord 
of 180 Degrees, or a Semicircle : Whence all It 
Chords of Arcs, greater than a Semicircle, are 
lefler than the Diameter. 

A right Sine of an Arc, is a rig ht Line drawn 
from one end of- that Arc, —— to a 
Diameter drawn to the other end of it, and be- 
longs to both Ares of a Semicircle ; as BC is 
the right Sine of the Arc AB, and alſo of the 
Arc FB. Hence it is manißelt, from the afore+ 
cited Propoſition of uolid, that the gr 
Sine is equal to the Semidiameter GE, «< or-th 
Sine of 9o Degrees: Troy et i 
Arcs greater than 9 Degrees, or a Quadrant, 

arc Ifier than the Semidiameter, or. 
The verſed Sine öf an Arc, is that Portion of 
the Diameter included betwook the: 65 


13) 
es Nof the ſaid Are, and the Are it ſelf, As AC is 
m che verſed Sine of the Are AB, and FC the ver- 
ſed Sine of the Arc FGB; hence the greateſt 
verſed Sine is the Diameter AF, viz. the verſed 
Sine of 180 Degrees, or a Semicirle. 

A Tangent of an Arc, is a right Line touch- 
ing the Circumference of a Circle, and ag 
ie Prop. 16. lib. 3. Euclid) is at right Angles to 
e ff the Diameter drawn thro' the Point of Contact, 
and limited by the Secant of the fame Arc; 
f Nas AD is the Tangent of the Arc AB; whence 
h there, can be no Tangent of 90 Degrees, or a 

_ EE Quadrant, for then the Tangent will be in- 
ter ggg... 
The Secant of an Arc, is a right Line draun 
from the Center of a Circle, thro' one end of 
the Arc it is the Secant of, till it meets the 
Tangent, raiſed at right Angles to a Diameter 
drawn to the other end of the Arc; as ED is 
the'Secant of the Are AB; whence there can be 
no Secant of 9o Degrees, or a Quadrant, be- 
cauſe then the Secant will be infinitely long. 

The Half, or Semitangent of an Arc, is that 
Portion, next to the Center, of a right Line 
drawn from the Center of the Circle parellel to 
the Tangent of the Arc, cut off by the Chord 
of the Complement of the Arc to 180 Degrees, 
as EH is the half Tangent of the Arc AB. 
But becauſe (from prop. 20. lib. 3. Euclid) 
the Angle BFA is ; of the Angle BEA, the 
Side FE equal to the Side EA, and the Angles 


EAD, FEH right ones, HE will be equal to 
| B 2 the 


14 
the Tangent of half he Ar BA; that is, the 
Semitangent of ay Arc is — the * ngent of 
half that i When tho greateſt Semitan-MWict 
gent, or that of 23 mite A 
The Circuit o of every irc cle is ſup- A 
poſoc to b Hivided into 360 ęqual Parts, called ar 
9 &;: and endh Degree in o cqual Popes ar 
Minutes, . This Number was choſen 
5 Geoinetricians for the Diviſion of a Ci ele, B 
becauſo it may becdivided into a greater h fr 
ber of Parts without any Bean th th an any Cl 
leſſer Number than 366. d 
The Complement of an Ate, or Angle, 1s 
what it wants of a Quadrant, or go Degrees i or Þ 
t 
f 
{ 
\ 
ſ 


of a Semicircle, or 180 — or laſtly, of a 
* Whole Circlo, or 360 Degrees. As N 
sthe Complement of 70 Degrees = a. 

rant, becauſe 20 Pegrees is t Remain 

70 Degrees ſubſtracted from 90 Degrees; fe 
wiſe: 50 Degrees is the Complement. of 2. 
Degrees to 180 Degrees, and 70 N t 
Complement of 299 Degrees. 


Toe» 70 Pro elt the Plain-Seale.,” 


Firſt draw a Cirele, ABDC, 128 
Fig. 2. croſs at right Angles with the Dia- 
meters, AD, CB; then continue out 
AD to G, and upon the Point B raiſe BB per- 
pendicul ar to CB. Now draw the Chord AB, 
and divide the Quadrant AB into 9 equal Parts, 
ſetting the Figures 10, 20, 30, G. to 9o, to 
hem each of which 9 Parts again ae 
vide 


5 


ride into 10 equal Parts, and then the Quad- 
rant will be divided into 90 Degrees. Now 
ſetting one Foot of your Compaſſes in the Point 
A, transfer the ſaid Diviſions to the Chord Line 
and fet thereto the Figures 10, 20, 30, G. 
and the Line of Chords AB, will be divided, 
and then may be put upon your Scale. 
Now to project the Sines, divide the Arc 
BD into 90 Degrees, as before you did AB; 
from every of which Degrees let fall Perpendi- 
culars on the Semidiameter EB, which Perpen- 
diculars will divide EB into a Line of Sines, to 
which you muſt ſet the Numbers, 10, 20, Gr. 
beginning from the Center; and then you may 
transfer the Line of Sines to your Scale. 
Again, to project the Line of Tangents, 
from the Center E, and thro' every Diviſion ok 
the Arc BD, draw right Lines cutting BF, 
- which will divide it into a Line of Tangents, 
ſetting thereto the Numbers 10, 20, 30, Gr. 
which you muſt transfer to your Scale. | 
.. To project the Line of Secants, transfer the 
Diſtances E 10, E 20, E zo, Gr. that iy, the 
Diſtance from E to 10, 20, 30, Gc. on the 
Tangent Line, upon the Lino EG, and ſetting 
ereto che Numbers 10, 20, 30, (5c. the Line 
EG will be divided into a Line of Secants. 
To project the Semitangents, draw Lines 
from Point C thro' every Degree of the 
Aae AB, and they will divide the Semi- 
iameter AE into a Line of Semitangents: But 
hccayſe the Semitangents on Scales run to 160 
| hs g Tb Degrecs, 


„ CE) 


1 . out the Line AE, and draw | 
Lines from the Point C, thro' the, Degrees of eb 
tho Quadrayt CA, cutting the ſaid continued th 
Portion of AE, and you will have a Line of Fre 
half Tangents to 160 Degrees, or tarther if th 
you plcaſe. 
l{ - ... Moreover, to draw the Rhumb Line from 
every 8th Part of the Quadrant AC, ſetting one 
Foot of gur Compaſſes in / deſeribe Arc 
7 cutting the Cord AC, which will divide AC 
into a Ling of whole Rhumbs; ; and after tho 
manner may the Subdiviſions of half and 
quarter Rhumbs be made. 
Laſtly, to project the Line of Lotipitaded 
draw tho;Line HD equal and parellel to the 
Radius CE; which divide into 60 equal Parts, 
every 10 0 Which Number. Now from eve 


of thoſe Parts let fall Perpendicalars to CE, 
cutting the Arc CD, and having drawn the” 
Chord CD with one Foot of your C pales | 
m D, transfer the Diſtances from D to cach of | 
the Points i in $36 Are. CD, on the Chord CD, 
and ſet thereto the Numbers 19, 20, Or. and 
the Ling of Tee will be divided, 
| Theſe be all the I ies commonly. put on 
one 5605 425 Plain Yale excepting equal 
Parts, h 105 want no deſcription; And on the 


r 


other ſidę is a Decimal or Diagonal, Scale, on 
which an! 95 or ſome Ade thereof, as z, or 5, 
is divided, into 1.00 equal, Parts, by. means of 
"Diagonals, in the following manner; 

AR ta be "_ Length of the 

Scale, 


: a  _ SS wo+2 PA 


Fig, 3” Suppoſe 


177 


Scale, which let be 6 Inches; the havi 
choſen a convenient Breadth, as BC, make 
the Paraliclogram AEBC, and draw Lines 
from the Diviſion ot every Inch, parallel to BC; 
then divide an Inch, ſuppoſe DB, into 10 equal 
Parts, as alſo FC, and draw the Diagonals D, 
Io, 10, 20, 20, 30, Gc. Likewiſe divide BC, 
and AE, each into 10 cqual Parts, thro' which 
draw 10 Parallels, and ſet the Numbers as per 
Figure, agd your Scale will be made. After 
the ſame manner may one half or one quarter 
of an Inch be decimally divided. 

Now. if you have a mind to take any part 
of an Inch, ſuppoſed to be divided into 100 
as the 48th part, look for the Diviſion 40 on 
the Line DB, and guiding your Eye along its 
Diagonal, mark where the 87h Parallel to BD 
cuts the {aid Diagonal, and the Diſtance of that 
Point of Section from the Line DF, will be 
the 48rh part of an Inch. Again, to find the 
JJ 100th part of an Inch, look where the Parallel 
Ii cuts the Diagonal D 10, and the Diſtance 
trom that Point to DF will be the 1007h part 

ot an Inch. For from the Similiarity ot Trian- 
gles, demonſtrated per prop. 4. lib. 6. Euclid, 
as DF. is to vs of DB, or 10 E, fo is y, of DF 
r 5 
Hlence it is manifeſt, that by means of this 
Scale, any Line may be drawn whoſe Length 
is expreſſihle in leſs than four Figures, whether 
they be whole Numbers, or mixed, that is 
decimal. Fractions, and whole Numbers; K* 


— — — 


#44. i... SHO 
' the Length of the Line be 365, then you muſt 
call 1 Inch 100, and ſo 3 Inches will be zob. 
Then the 65 muſt be taken from DH to the 
Interſection of the 60zþ Diagonal with the 
5th Parallel, and the Extent from 3 Inches 
to that Point of Interſection, will give the 
Length of the Line expreſſible by 365. Like- 
wiſe the ſame Extent may be taken for the 
Length of a Line expreſſible by 36.5, in ſuppo- 
ſing 1 Inch to be 10. Allo it may be expreſſed 
by 3.65, in taking 1 Inch for 1. And laſtly, 
it may be expreſſed by. 365, in taking 1 Inch 
for 25. Aud this is the Uſe of the Diagonal 
Scale. 25 % ein aide 
Ass for the Uſes of the Chords, Sines, Tan- 
gents, (5c. the Chords are to lay off the Quan- 
tity of any Angle doſired upon a Point given, 
in a right Line. And contrariwiſe, to meaſure 
the Quantity of an Angle already laid down. 
Ihe firſt is done by always taking the Extent | 
of 60 Degrees, of Chords between yout Com- 
paſles, and deſcribing an Arc about the angular | 
Point; and then laying off the Number of De- | 
2rccs propoſed, upon the ſaid Are, and drawing a r. 


} 
: = 
| 1 
5 E 
1 
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r 1 
\ # 
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nd ſetting one Foot of your Com at 3 in the 
Point A, —— Arc DG; then take 30 


grees from yon r > ys + and Jay them off 


the rom D to C, a * the Line AC, and the 
nes Winzle CAB will, be 30 Degrees 

he ow to meaſpre an Angle, ſuppoſe CAB, 
de- ako 60 oh heal Chor between your Com- 


and. ſetting, one Foot in the Point A, 
— By the Arc, ©; then take between your 


= es t e from C to D, which 
* ſur d on the Chords will be found to reach 
9428 Degrees, tHe Quantity of the Angle 


ou 

12 Sines, are to Een project 
he Sphere; G. 

The Tan hal Tangents and Secants, 
re uſed ing the —— and Poles, of 
ITO efied Cen. in * Stereographical Pro- 


en of the Sphere, 
The W dee to lay down the Angles of 
Ship's Way in Navigation, 

And the Line of Longitude, determines, by 
ſpection, how many Miles there are in a De- 


a ree of Longitude, in each ſeveral Latitude: 
-s in the Latitude of no Degrees, that is, un- 

f er the Equator, 60 Miles make a Degree; in 
128 Latitude of 40 Degrees, 46 Miles make a 
- Pegree; in the Latitude of 60 Degrees, 30 


iles make a Degree; in the Latitude of 80 
0 n 10 Miles make a Degree, | 


8: C HAP. 


drawn from the Center of the Joynt, contains 
Angles of different Magnitudes. The Length] 
of theſe Legs are not determined, but yet they 

are generally about 6 Inches, having a pro 


Parts, the Lines of Chords, the Lines of Sines, 


10 
4 \ ö 
' * 


nnn C HA p. I. 17 | 
The Deſeription'of the Sector, and the Lineſſiiit 
generally placed iberron. hp 


H E Sector is a Mathematical InſtruF* 
ment, conſiſting of two equal Legs, off 
Braſs, Silver, Ivory, or Wood; 'moveable about 
a Joynt, like «Carpenter's Rule; ſo that the 
laid Legs, together with certain right Lines 


Breadth and Thickneſs. This Inſtrument takes 
its Name from.a-SeQor in Geomotry, which 
Euclid defines, in the 9th Def. of his 3d Book, 
to be a Figure comprehended under two right 
Lines making an Angle, and the Arc of a Cir- 
cle deſcribed about- the angular Point, inter- 
cepted between the two ſaid right Lines. 

The right Lines that be commonly drawn on 
the Faces of this Inſtrument, to be uſed Sector- 
wiſe, are ſix, o. The Lines of Lines, or equal 


the Lines of 'Tangents, the Lines of Secants, 


and the Lines of Polygons. 
The Lines of equal Parts, are two equal 
right Lines drawn upon the Legs of the Sector, 
on the ſame Side, from the Center of the 
Joynt, almoſt to the Ends of the Legs, making 


C 


their reſpective Legs; that ſo, the Lines of 
| Sines, 


CEE 


uncqual Angles with the inward Edges of k 
1 
h 


ines, and Secants, which are likewiſe drawn 
pon the ſame Faces of the Legs from the Cen · 
r of the Joynt, may make equal Angles with 


F e7. : 3 
> "of d ( , 2 ) ur. 2 ? 


2 ach other, and likewiſe equal to that which 
* e ſaid Lines of 4 nes make. Theſe Lines of 
the ines are each diyided into 100 equal Parts, 


ach of which are again ſubdivided into Halfs, 
d Quarters, if the Length of the Legs are 
ficient. The Diviſions are number d, from the 


Is enter, with 1, 23; 3 (5c. to 10, near which 
_— placed the Letters LL. The three Pa- 


llels, that be drawn, to each of theſe Lines, 
e for the Eyes better diſtinguiſhing the Divi- 
ons, and. Subdiviſions, as alſo are thoſe near 
ze other Lines. | 


git The Lines of Sines, are two equal Lines of 
rural Sines, drawn upon the ſame Faces of 


e two Legs of the Sector from the Center of 
e Joynt, as the Lines are, of a Radius equal 
ngth to either of the Lines of Lines. 

eſe are number'd with the Figures 10, 20, 


| : 
Fo to 90, at the Ends of which ſtand the 
'Wtters SS, | 


The Lines of Chords, on the other Faces of 
e ſame Legs, are two natural Lines of Chords 
ade as directed in the laſt Chapter) drawn 
dm the Center of the Joynt upon cach Leg, 
as to make an Angle with each other, cqual 
the Angle that the Lines of Sines, &c. make. 
he Radius of theſe Lines of Chords is equal 
length to the Radius of the Lines of Sines. 
hey are number'd with 10, 20, (5c. to 60 
| GR Degrees; 


" N 
. —_— ö . 
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Degrees; the cho ng hi b, ranks 

15. lb. 4. — 3 ga t Neal 
'Thefe Lines 4 E "if 88 * CC. 

' The twp Lins or 'T. * Lahe, ts, A Y Teh 0 
natural Tangints, «< divi ed As ire 


_— 


= 1 er 3% Ble us is equal in 
h td“ 51 dius of the ines of Sines. 5 
11 bh draw pin the Center ol, the Joynt 5 


on cach Vos maln he: he gle with 
eneh other, "a5 "ths Smes, Ce. do.“ cit of 
theſe Lines "6 1 och ents run of to. 45 Degrees, 
and are dunith d according] "he reaſon of 
this is, hecau bs Ting Fe 45 Degrees is 
e qual to Rudius; that o when the Sedtor is 
Rig to 98 Besteck on the Lines of Sines, the 
ſame Extent, that is from 90 Degrees on one 
' Line of Sines, to 90 Hege on the other, will 
reach 72 4. Degrecs to 45 Deg recs, of the 
by nes cf Langets; as alſo, from 60 kde 

'60 Degrees, on the Lines ot Ch ary: 
Les of T. anfents are niarked with th 1e Let 
tes FT. 5 

There are Aſd two Lines of leſſer Tangents, 
whoſe Radius is about two Inches in length, 
drawn from the Center of the Joynt, and ma- 
king an Angle with each other, equal to the 
Angle that any one of the aforefaid iges make 
reſpectively with each other; tho' on ſome 
Sectors this Angle is le ſſer. Theſe 17975 of 
Tangents are number'd from 87 es, 
which ſtands at the Ends of che Rae from "= 
tho Center ot the Joynt., . about 75 D 

| gros. 


| 1 | 
grees. They have the Letters tt ſet to them 
and ſerve to ſupply the Detect 
ines of Tangents. | 
The Lines of Secants, are divided from a 
Circle of the ſame Radius as the Lines of leſſer 


angents are, and make the ſame Angle with 
nes. Nach other as the leſſer Tangents do, Theſo 
dyn begin at the Length of the Radius from tho 
vith Center, and run to about 75 Degrees. The 
1 of Numbers 10, 20, 30, Gc. to 75, are ſet to 
ces, them, and they are known by the Letters SS. 
n of Zaftly, The Lines of Polygons, are drawn 
s is From the Center of the Joynt, very near the in- 
r is Ward Edges, and number 'd from 4, 5, Gr. to 


12, which is about 3 Inches from the Center. 
Theſe Lines are denoted with the Letters PP. 
Thus have I deſcribed all the Lines that be 
n drawn on a Sector, to be uſed Sector: 
iſe | 3 
The other Lines that be arbitrarily placed, 
ear and parallel to the outward Edges of the 
dector, on both Faces thereof, and which are 
o be uſed, as on common Scales, are the Lines 
f artificial Numbers, Sines and Tangents; a 
Foot divided into 12 Inches, and each Inch ſub. 
divided into 20 equal Parts. Alſo ſometim 
the Lines. of Latitude, Hours, and Inclinati 
of Meridians are put on it. 128 
Note, Tue artificial Numbers, are deno- 


* 


ed with the Letter N, the Sines with the | 


Letter S, and the Tangents with the Let-⸗ 
er T, When Proportions are $9. be work 


63 42 (\ 1 4 55 : 
by: theſs ri Lines, the cer mult b vs 
Fire open * 8 


z 


— 


110 
fiir e, CH AB. 5 


Of"? Ye Fondation and Gre Uſe 6 the 
en AE 77 Sector. | 


B geauſe, Hom prop. 4. lib. 6. Lid, the 
omologus Sides of i ſimilar or equiabgular 
TN arg proportional to each other; 
= therefore if the Lines AB, AC, rep to- 
5 ſent; for Example, the two Lines of 
Lines, making any Angle BAC with 
oe other: Now if the Line BC be drawn, 
and Aa, Ab, taken equal, and the Line ab 
drawn AB, or AC," will be to BC, as Aa is to 
ab, W hence it the Line AB or AC be double, 
triple, quadruple, c. the Line Aa or Ab, the 
Line 45 will be double, triple, qu 2druple, Cel 
of the Line ab. As ſuppoſe AB, or AC, be 
165, and Aa, or Ab 50, and BC 60, then ab 
will 7 3c 30 ; for as AB 100 is to Aa 50, ſo is 
BC'60 to ab 36. And the like Reaſon holds 

for all other Proportions. | 
Whence' it the Lines AB, AC, repreſent the 
Lines of Chords, Sines or Tangents; ; that is, if 
the Lines AB, or AC, be the Radius, and the 
Line Aa is the Chord, Sine ot Tangent of a 
propotes, Number of Degrees, to the ſaid Ra- 
N the Line ab will be the Chord, Sine 
Or 
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{ 15) 
r Tangent of the ſame Number of Degrees 
> the Radius BE 
| For example, To find the Chord, Sine or 
angent of 15 Degrees, to 4 Radius. of” ; 4 
ches. Open the Sector ſo, that the Diſtance 
rom. 60 to 60 on the Lines of Chords be 4 
nches; then the Diſtance between 15 and 1 
n the Lines of Chords, will be the Chord 
5 Degrees to the Radius of 4 Inches. Tho 
2Ror ſtill remaining thus opened, the Extent 
rom 15 Degrees to 15 Degrees on the Lines 
t Sines, will be the Sine of 15 Degrees to the 
foreſaid Radius of 4 Inches. Alſo the Extent 
om 15 Degrees to 15 Degrees on the Lines 
13 Tangents, will give the Tangent of 15 
Degrees to the aforeſaid Radius. | | 
But if the Chord propos d be more than 60 
degrees; as ſu 27A = Chord of 80 Degrees 
d the aforeſaid Radius be required, you muſt 
HA before directed, the Chord 1 5 
alt 80 Degrees, viz. 40 Degrees, 6. 
nd having deſcribed an Ave, AD, * 
ith the faid Radius, lay off the Chord of 40 
ice; to wit, from A to B, and from B to & 
raw the Line AC, which will be the Chord 
f 80 Degrees, 
If the Tangent of a Number of Degrees 
reater than 45, ſuppoſe 74 Degrees, be ſought, 
d a Radius of 3 Inches, you muſt make ule 
f the Lines of leſſer Tangents; becauſe the 
greater ones run but to 45 Degrees thus. O- 
en the Sector ſo, that the Diſtance between 


45 


f 


4 4 


5 0 Degrees and 45 Degrees of the lefſer Tan: 
: e be equal to 3: Inches; then the Diſtanceſ e. 


Degrees, to 74 Degrees, will bela 
the "Tangent of 74 — to a Radius of 


85 Ch of a pro d Number of De- | 
ne as, ſuppoſe 
adius of 1 Inch 


to 10 Bene e on the: lame Tn will be the 5 
Secant of 50 Degrees. pane 
It the Converſe of any of theſe eration * 

be required; that is, if a given Zight L £409 ba 
the Chord, Sine, Tangent or Secant of a pro- 
poſed Number of Degrees, ſuppoſe- 16, — the 
Radius to it be ſought, open o Sector ſo, that ue 
the Diſtance between 16 and 16, on the Lines #4 
of Chords, Sines, Tangents or Secants, be: e- 
qual to the Length of the given Line, accord- 
ing as it be a) Chord, Sine, N angent or Secant. 
Then the Diſtance between 60 Degrees and 
so Degrees on the Lines of Chords, between 
90 Degrees and 90 Degrees on the Lines of 
Sines, between 45 Degrees and 45 Degrees on 
the Lincs of Tangents, and between o De- 
gtoes and o Degree: on the Lines of Secants, 
will be the Radius to. the {aid right Line of 
16 Degrees, according as it is a aC ord, Sine, 
=* angent or Secant. P 4 


From 


( 17 ) 


an. From what hath been already ſaid, it ap- 
Ars Bot the Soor. ba; were a univerſal 


r than the 
us of the teſpective 
ie ot Secants, on ho 
| 3 cl. Da, rer thang 'the Di- 
7 Fon 80 m0 60 ef Chords 90 ald 90 of 
ines, of 45 and 45 of Pangents, when the 
dector is quite ſhut. 
uſe ther Hines of Lines, 

iges, Tangents an Secants, make 
ales. with: each other” reſpectively, 
oportions in equal Parts and Sines, 
Parts and Tangents, Sines and Tan- 
Sc. by help oi A Pair of Compaſſes, and 

io Seer, may bo work d. — 
of Plain and Spherical Trigonometry may, 
cans of the Sector be ſolved. An ce 
r two of which I thall give, after having gi- 
1 fome of the Ules of the ge 
e Lines 3 and the Uſe of the Lines of 


: 28 


CHAP, 


018) 
»J d3ed- 35. 17 not 

1400 0 H A P. NV. 8111 21 
of the de Der ef ihe Tanes of Line 
the i) ar eg 


„the j Pa 15 MT }; 
' Eqpatin, It 


= 55 0 
01 e ge E. woe he F 1755 1G OF the Lo 


on the Sector the nes out 
| Sector are aid to 95 5 e 2 
teral are thoſe found on the Sides of the Sto 


as AB, AC; and parallel are the Lines tha 
run frqm one Leg ot; the Sector to the other 
equally diſtant trom the ee of hs Joynt 


as BC, ab. Mt 0 i nol 


eds. v R 0 fl. JT ee 


Th, 14 own 4 Line expreſſable by any give 
Wk ' £ air: a N. Fratt tons of. Parts.” Read 


Either of the Lines of Libs are actual. 
divided into i obi equal Parts, but we have pu 
only Numbers to them, which may ſignift 
either themſelves alone, or 10 times themſelves, 
or-100:times themſelves, or ooo times them 
ſclyos; as Occaſion requires. As ſuppoſe the 
Numbers given bo no more than 10, then we 
may ſuppoſe the Lines only divided into 10 
Parts, according to the Numbers ſet to them. 
If they be more than 10, but leſſer than 100, 
then he: Line will contain 100 Parts, and 
the Numbers ſet bi ＋. them will be in value, 10, 
20, zo, Ge. as they are actually divided. II 
yet ey; be more t an 100, then every Part 


7 


5 ws + 8 


. | muſt | 


19 

.. Muſt "Bb. 4. . into 10; and either 
ine ine will be 1090 Parts, and. the Numbers fo 
> them will be in value 100, 200, 309, and 
5 forwards, ſtill enęreaſing themſelves by 10. 
his being pre- ſuppoſed, we may number the 
ne arts, and Fraction of Parts giyen on either of 
thihe Lines of Eines; which Diſtance taken from 


- 


1 


lahhem with a Pair of Compaſſes, and drawn on 
Ctorhour Paper, 1 will give the Length of the Ling 
dhe I TT TT 


ber Example; . Suppoſe à Line is to be 
/nt Wrawn repreſenting 75; take 75 of the Ig. To. 
oo Parts either of the Lines of Lines Wy 
divided into, and note it on A; or take 7 
df the-fixſt 10 Parts, and note it on B; or only 
ake of thoſe 100 Parts, and note it in C; 
either of which will be Lines expreſſable 


by 75. 


PRO B. II. 
To Zncregſe, or Deminiſb, a Line in a given 
x0 Proportion. 
Take the Line given between your Com- 
paſſes, and open the Sector, ſo as the Feet 
of the Compaſſes may ſtand in the Points of the 
Number given on each of the Lines of Lines; 
then keeping the Sector thus opened, the paral- 
le Diſtance of the Points of the Number requi- 
red, will give the Line ſought. 
Example, Let A be a Line given 
to be increaſed in the Proportion of 3 Fig. 8, 
o 5. Firſt take the Lig A between 
2 


Clo _——_ - 


your 


e 
9 ot Chet 


fou CIT YET vv. 5 oqgi! 3710 © 


the ſitne fhünper, ere given tall or 

be ny e e _ Coba Nr the 
e ine 7 4 and tg 

it open n 8805 the Points of 5 * 5 on . 


the Lines of Lines ; then the parallel Diſtance 

between 3 affd 37 will Evo ite | Lins A, re. 
uired. * 

Ik this way ofvwotkibg be not Kiicient, you 

may multiply the Nabels given by 2, 3, 4, 

and work by their Equimultiples; as 1 3 and 

5, you may open the Sector in 6 — re, 9 and 


| 15, 12 and 20, 15 and 25, or in 18 or 35, Ga. En 
Ne 
Tb divide a given * into nr Number of 


equal Parts. 


Take the Line given between your Com- bet 

N and open the Sector in the Points of the 

arts the piven Line is to be divided into; then 

keeping the Sector at this Angle, the parallel 
= Diſtance between the Points of 1 and 1, will 

divide the given Line into the Parts required. Po 

| Example. Let AB be a Line given 

Fig. 9. to be divided into $ equal Parts. © 

take this Line AB between 
paſtes, Ti to it 0 open the Sector i in I wee 
of 8 and 8 ; then the a Diſtance "A 
I an 


CW) 
band 1,0 he Line AC, which will di 
yy + 
1 ce L. ne pro poſed be too long to be ap: 


U de the L gs a the Sear, divide x or 5 


of it into the Parts propoſed ; and the Double 
or Quadruple of one of thoſe Parts, will divide 
the whole Line into the Number of Parts pro: 


voſcd. | 
PROB. IV. 
B70 find the . between two or more 


gives Lines. 
Take the oder of the given Lines between 
our Compaſſes, and to it open the Sector in the 
1d Points of 100 and 100; then take the leſſer 
id Lines ſeverally, and carry them parallel to th 
"Wgreater, till they ſtay on the fame N Numbers of 
the Lines of Lines; and the Numbers whereon 
they ſtay, will give their Proportion to 100. 
Example, Let the Lines given be 
IAB, CD. Firſt take the Line CD Zig. * 
between your Compaſſes, and to it 
pen the Sector in 7 Points of 100 and _ 
hen keeping the Sector thus opened, enter the 
* ine AB parallel to the former, and you 
d it croſs the Lines of Lines in the 
| ones 60 and 60; wherefore the Proportion of 
3 to CD, is as 60 to 100. 
or, if the Line CD be ſo long that it can< 
Fot be apply'd to the Points 100 and beth. then 
ou may ſuppoſe the leſſer Line AB, to be 1 
nd cutting off CE equal to AB, — 


28 they meet in the Center A: let the Terms 


. (92). 
ro | of C tõ ED, to betas 1 oo td 
almoſt 67; wherefore this way the Proportion 
of AB to CD, is as rod to almoſt 1% 
This Pro portion ma yi likewiſe be worked by 
any other Natnbers that admit - ſeveral Divi 
ons, as by the Numbers 60 and 60; and then 
the leſſer Number will be found 36, which is 
as before in leſſer Numbers, as 3 to 35. This 
Proportion may alſo be worked without open- 
ing the Scctor. For if the Lines between which 
a Proportion be ſought, are laterally apply d 
on the Lines of Lines, (or any other Scale o 
- equal Parts) the Proportion between them will 
be the ſame, as between the Lines to which 
they are equal. * 
deer e 
Tb find a. Third Proportional to two given 
Lines. 
vw. Ferſt place both the given Ie on both 
des of the Sector from the Center, and mark 
the Terms of their Extention; then take out 
the ſecond given Line again, and to it oper 
the Sector in the Term of the firſt Line; then 
| Keeping the Sector at this Angle, the parallel 
Diane between the Terms of the ſecond 
Line; will be the third Proportional ſought. 
Example. Let the two Lines gh 
Pig. 11. ven be AB, AC, which take out and 
place on both ſides of the Sector, 10 


of the firſt Line be B, B, and the 'Terms of the 
ſecond 


| "588889322" 
Sw ® 
— — 
o e 
7 
ee 
S858 88ss8&òsss de 

; B 


N 


Terms B, B; ſo ſo the Parallel between C 
Fives the third Proportional . ſought... 82 
me lo is BB equal to AC , to CC. 


oe NPR OW 


111.1 Proportional to . x 

Place, the fea and.third Lines oh both ſides | 
ff the Sector from ethers chen take out 
he. ſecond, Line, and to it open the Hector in 
be Terms ol che firſt. ine. ow. No ping the 


Sector atithis Angle, th allel Piſlance be- 
ween the Terms of the ene d Line, will be the 


ourth Proportional ſought. 
Example. Firſt take out A and C, 
nd place them on both ſides of the Nie. 12. 
deQor, in AB, AC, and AD, AE, 
wing the beginning of both Lines in. the Cen- 


gives the fourth Proportional ſought. - 


them all; ſo in Geometry, it is ſufficient if the 


Sides AB, AD, reſembling the firſt and third 


. de meaſured by one 4 and the Pa- 
f | ral lels 


:cond, C, C. n AC, the ſecond. 
ine, again; and to it open the Sector in 34 


rer 1 PO; giorn, 70 find! 2 e Ns | 


r A; then take out B, the, ſecond Line, and; 
o it open the Sector in B, C, the Terms of the 
Line; and then the Parallel between D and 


my in Arithmetick, it is ſufficient for the firſt 
and third given Numbers to be of one Deno- 
ination, and the ſecond: and the fourth re- 
Juired to be of another, for one and the ſame 
Denomination is not e required in 


. ' 
[ 


tention; then take the ſhorteſt Line b 


6 £ . 5 
rallels BC, DE, be meaſured in another 
Wherefore the Proportion of A, the firſt Line 
t O the third, being found by 3 
going, which ſuppoſe to be as 8 to 12, or 
.  lefſer Numbers, as 4 to 6, or as 2 to 3, or in 
greater Numbers, as 16 to 24, or py to * 
20 to 30 to 45, or to 60 It the 
Sector be Se e e to 
the Quantity Gf B, the ſecond given Line; then 
the Parallel between 12 and 1 2, will give DE, 
the fourth Line required. So likewiſe it it bei”: 
opened. in 4. and ache Parallel between & and 
6; For iin yo yr the Parallel between 2. 


ain 


and 24, will 
the reſt. 


| DR 0 B. vn. eerie: 
Two Lines being given, 10 finda Mn T 

mNionu beruten tbem. 
Take the longeſt Line and Jay it os che ue 
Line of Lines from the Center, noting its E 


your Cot fles, and ing it rallelwiſe 
Þ the Ling of Lines Mod g it parallel 


the lateral Diſtance | from 2 Center of thei 
be 


Sector to the Term of this Line, to 
the parallel Extent of the Terms of the longeſtſ 
Line; and then the ſaid lateral Diſtanes of the 

Terms of the ſhorteſt Line, or the parallel Di- 


ſtance of the Terms of the longeſt geſt Line, will 1 
sive the Mean ext ! Pugh 3 
Note; 


(625) 
' Notes This cannot hoden un y ſcvoral 


als ot openin th 8 moving the 
* e "A 1 

in Example. LG AR et 4 
Wy > given Sines, L ay B. rpm t ef 13. 
the enter A of the Fr the ich ſup- 


aſe, to to B; and B; then take: A in your 
ompaſſes, and Ga, the Sector ſo that DD 
ing equal to A, AD may be equal to BB. 
nd then AD or BB will be a Mean Proportion- 

1 between the Lines A ax 4B. ſor as AB is to 
B, ſo is AD, . to BB, to DD. 


P'R OB, VIII. 


0 divide a Line in the ſame Manner as ano- 
tber Line is: already. divided. 


Firſt, Take tne given Line already divided, 

Jad laying it on both Sides of the Sector Gem 
he of 4g note how far it extendeth. Then 
ake out the ſecond Line, which is to be divi- 
od, and to it open the Sector in the Terms cf 
fo he firſt Line. 'Fhis done, take out the Parts of 
the firſt Line, and place them alſo on the ſame 
ide of the Seffor from the Center. And the 
2 Parallels taken in the Terms of theſe Parts, will 
, de the gorreſpondent Parts in the Line to be 
livided. 

Examp le. Let AB be a Line 
uvided. in D and E, and BC the Fig. 24. 


ine to be divided in ſuch manner 


1 | 


- 


E Firſt, 


thing requir d. on 


(26) 

Firſt, 'Take out the Line AB, and place j 
on the Lines of Lines in AB, AC, both fronll 
the Center A; then take out the ſecond Lin 
BC, and to it open the Sector in B and C, thi 
Terms of the firſt Line. The Sector remainin; 
thus opened, take out AD and AE, the Pa 
of the firſt Line AB, and place them alſo o 
both fides of the Sector in AD, AE; and tht 
Parrallel DD, gives BF, and the Parallel EE 
BG. Now the Line BC, is divided in F an 
G, as the Line AB, is in D, E; which is thi 


P R O B. N. 
Zo open the Sector ſo, that the two Lines 0 

equal Parts may make a right Angle. 
Chuſe three Numbers that may expreſs th 
Sides of a right angled 'Triangle; as are, fo 
example, the Numbers 3, 4, 5, or their Mul- 
_ tiples; but becauſe it is better to take them 
bigger, chuſe 60, 80, and 100. Now take in 
your Compaſſes the Diſtance from the Center of 
the Stor on either of the Lines of Lines to 10, 
which let repreſent 100; then open the Stor 
ſo, that the Diſtance between 6 on one Line of 
Lines, and $ on the other, (the one repreſent- 
ing 60, and the other 80) be equal to that 
Diſtance: And then the Sector will be opened 
. that the two Lines of Lines make a right 

nge. Linker e eee 


PROB, 


(27) 


* PR OR X. — 
ror | wn. ad . . i 
nd a right Line equal to the Circumfrrence 
5 4 of a given Circle. 

Fin The Diameter of a Circle to its Circumfe- 


ce, is as about-3.18 to 10; whence take the 
Diameter of the propoſed. Circle between your 


Pa 


0 Ot : 

ompaſſes, and ſet it over as a Parallel on 3.18 
— nd 308 of the Lines of Lines. The Sector re- 
aa Reining thus opened, take che parallel Extent 


f 10 and re, and that will give, you near the 
ength of the Circumference ſougnt. 


3 * . 8 * 
4 yy * - # x - " " 
WH » WF % 4 
- 'PROB. XL 


the 


PLA. 18 DEF”; oil FiO 4 
Fo inſcribe a regular Polygon. in a given Circle. 


7 of 5 
Take the Radius of the given Circle between 
four Compaſſes, and ſet it over as a Parallel on 
and 6 of the Lines of Polygons; then the pa- 
allel Diſtance of the Numbers repreſenting the 
umber of Sides a Polygon is to have, will be 
he Side of the requir d Polygon. | 

Example. - Suppoſe AGH be a 
ircle, in which it is required to in- Fig. 15. 


* ibe a Pentagon. Take the Radius | 
of in your Compaſſes, and et it over as a Pa- 
t- Dallel on 6 and 6 of the Lines of Polygons; then 


he parallel Diſtance of 5 and 5, on the ſaid 
ines of Polygons, will give AC, the Side of a 
dentagon to be inſcribed in the Circle. Whence 
t will be eaſy to make the Polygon in carrying 
he Diſtance AC round the Circle, and drawing 


right Lines, E 2 PRO B. 
E 2 — = 


EIA N — CCC — — , — 2 r ood e ̃ r —⁰à11 i. A—R—_— — — 
” - * 
* * 


PR QB NU. 
Upoti acre? Tina gien in mate d regulu p, 
AN Noiygon. 8 
Take The give right Line berwoen pour 
Compaſſes,” and to it open: the Seftor' in thei 
Points of the Numbdr-bt Sides the P is 
to have; then the Parallel Diſtance betwpen 6 
and 6, Will give the Length öf the Radius of 
a Cirele, Wbeſe Center is this Vertex of an|if / 
Iſcoeles Triangle made with the aforeſaid Ra- | 
dius's upon- 1 Line. Naw 1 ſay, if a- 
bout the ſaid Center a- Circle deſcribed with 
the alorenamed Radiys, and the aforeſaid gi- | 
yen Line be oli bund its Circumference, Ine 
and right Lines cawn, that the i, Por b 
r 71 1 5 4 
Example. To make a Heptagon|R 
Fig. 16. upan the given Line AB. Take then 
ſaid Line betwoen your Compaſſes, 
and let it over as 4 Patallel on the Points of 7 e 
and 7 of the Lines bf Polygons; then the paral- it 
le] Diſtinee between 6 and 6 will give che Ra h 
dius of a Circle! Now with this Radius ſet- Nhe 
ting one Foot in the Points A, B, the Extremes ſſet 
of the given Line; deſeribe two Arc's cuttingſpf 
each other in C, about which deſcribe theſfen 
Circle ABD; then :earry- AB round the Cir- Nhe 
cumferchce, and draw 6 right Lines, and the PP 
| Wee will be made. N el 


CHAP. 


5 / eorking Proportions in Lines and Sines, 
Lines and Tangente, Sines and Zu ents, 
&c. exemplified, in the Reſolution of ſome of 
the Caſes of plain and ſpherical Trigono- 
one the 2 
he Hypothenuſe, and Baſeof a right lined right 
angled Triangle being given, to find the Angle 
oppoſite to the Baſe. . 
Uppoſe the Length of the Hypo- 
18 thenuſs AB be 70 Miles, and Fig. 17. 
he Length of the Baſe AC 40 Miles, 8 


hat is the Quantity of the Angle ABC. 
As the Length of the Hypothenuſe AB is to 


Radius, fo is the Baſe AC to the Sine of the 
helMngle ABC. Y 
es. Therefore to work this Proportion on the 
7Pector, take the Extent from the Center on 
al-Wither of the Lines of Lines to the Number 5, 
da-VUrhich let repreſent the Length of the Hypo- 


henuſe, 70 Miles; then open the Sector, and 
les et this Extent over as a Parallel on the Points 
ng go and go on the Line of Sines. The Sector 
he emaining thus opened, take the Length of 
ir- The Baſe 40 Miles from the Line of Lines, and 
heſ@pplying it parallelwiſe on the Sines, its Ex- 
Fremes will give 34 Degrees 50 Minutes for 
he Quantity of the Angle ABC ſought. 


PROB. 


( go. ) 
PROB. W.- - 


ur;T be, Baſe. A of the oblique angle 

Fig ig. 1 Fo « Triangle ABC being given, ſuppoſ 
s O League, the Angle ABC, 15 
Hegree , and the Angle ACB, 46 Degr ben 
70 Fra the Lengsh of the Side AB. 


As the Sine of the Angle ABC is to th 
Length of the Baſe AC, 1 is the Sine of the 
Angle ACB to the Length of the Side Al 
ſougbht. 

J wank this by the Sector, take the later 
Extent of 46 Degrees on either of the Lines 
Sines; ede du the Sector, and apply ny Ex 
tent parallelwiſe in the Points ot 30 and 30 
(the Complement” of; the Angle ABC) J on tht 
Lines of Sines. The Sector remaining thus 
open d, take the parallel Extent from 6 to 6 
repreſenting 60 and 60, on the Lines of Line 
and meajure it laterally on either of them, an 
you will find it to be about 86, which is the 
Beach in een of the fought Side AB. 


Pp RG B. III. 


Tue Her endicularand Aff aright © 
12 28,1 9. :; angled Triangle ABC being given 
. the farſt ſuppoſe 20 Tards, and the 
latter 69; o find the Quantity of the Ang! 

| 5 C. 
As the Baſe AB i is to the Perpe Wine BC 


ſo is the Radius to the — of the Angle 
_ - ſought. 


U 
Ve 


T* 


631) 


gl 
rer as a Parallel on 6 and 6, repreſenting 60, 


g thus open d, take the parallel Radius, that 
, the Extent from 45 Degrees to 45 Degrees 


than the Lines of Tangents, and this laterally 
thWeaſurcd on either of the Lines of Tangeats, 
Al ill give about 18 Degrees 26 Minutes, for the 


wantity of the ſought Angle CAB. LES 
Note, It the parallel Radius be longer than 
eher of the Lines of Tangents, which it will 
ten be, then you muſt make uſe of the Lines 
lefler Tangents. But theſe leſſer Tangents 
Wuſt make the ſame Angle with each other as 
e Lines of Lines do, as I mentioned before in 
e Deſcription of the Sector; for otherwiſe the 
roportion cannot be worked, becauſe funilar 
and angles are requir'd. 
thy p R O B. IV. 

be Hypothenuſe AC, and the Angle 

ACB, f the right angled ſpheri- Fig. 20, 
gh cal Triangle ABC, being given, 

the one 50 Degrees, and the other 23 Degrees 
1M 32 Minutes; to find the Side AB. 
As Radius is to the Sine of the Hypothenuſe, 
is the Sine of the Angle ACB to the Sine of 
e ſought Side AB. | Td 
| To do this by the Sector, take the lateral 
S"Yxtent of 50 Degrees on the Sines between 
Tr Compaſles; then open the Sector, and ſet 


over 


To do this by the Sector, take 20 from your 
ine of Lines repreſented by 2; then ſet this 


n the ſaid Lines of Lines. The Sector remain-, 


7 
over this Extent on 90 and 90 of the Lines 
_ The Sector remaining thus open d, tal 

rallel Extent of 23 Degrees 30 Minute 

on 1 Sines, which laterally meaſured on e 

ther of them, will give the Sine of about 1 
Degrees, the ſought Side AB. 


PRO B. V. 


| The Angles BC 4, BAC, and the Sid 
Fig. 21. BCof an oblique ſpherical Triang 
being given, the fuſt 20 Degree 

the ſecond 30 Degrees, and the laft 25 2 

_ grees; to find the Side AB. 


As the Sine of the Angle BAC is to the Sin 
of the Side BC, ſo is the Sine of the Angl 
BCA to the Sine of the Side AB iou ght. 

To do this by the Sector, open f and ſe 

the Sine of 25 Degrees over as a Parallel on thi 
Sines of 3o and zo; then the Sector remainin 
thus opened, take the parallel Sine of 20 De 
grees, and meaſure it laterally on the Sine 

and you will find it almoſt 17 Degrees 50 Mi 
nutes, Which will be the Quantity of the fought 
e AB 


| 
| 


pP R O B. Vl ... 

T he Side AC, and the Pre BAC 

Fig. 22. the right angled ſpherical Triang 
A being given, the one 27 De 

grees 54 Minutes, and the other 23 e n 
30 Minutes; to find the Side BG: © + , 


As Radius is to the Sine of the gies i 


x 
| 


b che FP 


e Tang of e re 
| if z mot esche nod no 20 nr or — * 
10 Yi Ys by the Se@dr/[ivpenit; and G 
v EY D Mitates} as 
9 75 A Lives: of Sines 
"thug 


ven Ang 


Seo 


88 


ed, takd the 


5 Des Les J 18 
e 1 
will A it about 11 Degrees 
8 Noe Wis oh Quantity: of "the 
I 2 oH Hef VI % 16 

1 po xamiples Being well underſtood; 
in Her ons”: Fr ry rt 800 00 t the manner of 
ern "ar dane es ths Caſes of plain or 
111 5 Lib by the Sector. There- 
e  proet 1 tö how the excellent Uſe 


| this hi fit Jin draw ing the Hour Lines 
* + I apt Bot bel auc ercet South Dial. 
c 2992 YR 0 R. VII. 


e , Lines upon an Horizontal 
ebe 8. and J ertical Plan. 6 
re ere s right Line AC for Fig. 23. 
ie Hi a Lauster and croſs 


in the Equa Ts has es from 123 one of 
which Points will ferve for the Hour of 11, and 


rag tor the . L. Again, take out the 
wy" E Tangent 


t at t the Point A, about the middle of the Line, - 


vith ABhother right Line, which may ſerve for 
he premiers Low incof 12; then take out 
| nts, and lay them off 


| 
| 
1 


A 1942 95 od 12 2 0 


8 | 
the Equator on both 1 


the — 23 5-006 


Degraes for the Hows of. 


ry half Hour, 
Quarter. 


Minutes: for: eve 
are to conſider e fl 
the Quality of the Plan 5 — 


1 wil-be! tho's 
5 — Latitude in an ho 
For Example; Frey bay wu | 
is 51 Degrees 32 Minutes, and let an k 
vertical. If Ef „ie tabs ;/\the Secant — . 
Degrees zz. Minutes from the $eftary; 
firſt 8 the Sector fo, that the 
the Lines of Sccants be equal to e 
the Tangents pricked off. ins prick 1t down! | 
the Meridian Line from A to V; the Point 
will be the Center of the Dial: 1 yo 
draw right Lines from V to Its | 
the reft of the Hour Points, theſe e RK 
Hour Lines required. 
Put it the Plan be an Horizontal one; .\ 
maſt take out AH, the Secant of 38 Degree 
We, and prick it gown in he Me 


CY, 


ö 35 47 | 
ne from A to H; 10 right Lines drawn from 
Comer H _ Hour 1 will be the 
ur: Lines required. ie Hour of 6- 
anting, which A ale be drawn parall 5 
the Equator, thro' the Center V, in a ver- 
al Plan; and thro” the Center H, in an ho- 
zontal Plan. 1 tne 
Bat if it happen that ſome of the HoprPoigte 
ll-oyt of your, Plan, you may reme y your 
Wt, both in the vertical and, horizontal Plays. 
For if at the Hour Points of z. and. 9 you 
aw occult Lines parallel to the Meridian, the 
iſtances DC between the Hour Line of 6, 
d the Hour Points of 3 ang 9, will he equal 


d. 


the Semidiameter AV, in a vertical, and 
H, in an horizontal Plan; and if they be di- 
ided in the ſame manner that the Linc AC is 
vided, you will have the Points of 4, 5, 7; 
id 8, with their Halves and Quarters. 

As in the horizontal Plan, take out the Se: 
nidiameter AH, and make it a parallel Radius, 
y ſetting it over in the Sines of 90 and 90: 
Then take the parallel Tangent of 15 Degrees, 
ind it will give you the Diſtance from 6 to 5, 
ind from 6 to 7, in your horizontal Plan. The 
Sector remaining thus opened, take out the pa- 


you the Diſtance from 6 to 4, and from 6 to 8, 
in your horizontal Plan. The like may be 
lone for halfs and quarters of Hours, = 
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* 
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allel Tangent of 30 Degrees, and it will give 


nb ep % 290i. £4), H 01 £ 


ar d Hy, o HAHN Ao: 1 - 11 120 


. . WF * 


S BDA OW 1d. : ny 
the Die of the Line of Nambtriu::.- | 
E Ordel ble Dis ous 0h the” kiln 


41 N 6 K khus; it" iny _ 
aft 1 roceeds with with 18 11 0 

kn the 1.2 3» OG gt 

of this Divifo 75 5 den weh un 
Tt 4 0 ſe ſe ro 


len pos rem 1 wk the 
ar Itrto 5 
t th6 3 ie Gon bo 5, aww'dn 
fub i of two Parts, 0907 
re, "Bach 10% Thonld Hive been {vil 
vided ifitd' ro pther Pa called Centefties 
but that ch | = Line wilt not ad 
mit of it. 2. 24 omg * 
1496: 


| © 
 Aumeratio abe Line of eber, * 


PROD 11 
ay 410% wh ond ir 72 four Aire 1th 
_ given; to find . 125 1 e bine of Nut 
bers repre fentirig l th be Jane, © 
Firſt, ſock for the firſt Fi our Num 
ber amongſt tho long Eons your de d, 
and that loads you tg th gurc of { the 


L 
Ik 


' 
qi 


+2 v$% 


Number. Then for tho Sh: 2 count 
ſo many Tenths from the aforeſaid Diviſion 
formanda as the ſecond Figure amount 7 

then 


ks on 


485 
hen for the third Figure, count from the oſt 
'enth,: as many Centeſmes as the — 5 Figurs 
ontains ; and for the fourth Pigu 
om the laſt Centeſme, fo many — np 
be tou th Fi gure hath Unites.; and that will 
ee the Point white the Number is on the Line 
; Wot "=o 
"Y Example. To find the Point on the Line of 
a rs fel enting the Number 12. Now 
ſe the 


gure of this Number is 1, 
| uſt take 3 oF in the middle for the firſt 
10 e then the next Figure being 2, count 


Polgt repreſenting 1 
1 Again; To find the Point repreſenting 144. 
; Firſt, as before, take for 1, the firſt Figure of 
the Number 144, the middle Figure 1, then 
for the 8 (viz, 4.) count 4 Tenths for- 
wards ; laſtly, for the other 4, count 4 Centeſ - 
mes further, and that is the Point for 144. 
| "Laſtly; To find the Point repreſenting 1728, 
I Firſt, as before, for 1000 take the middle 13; 
ſecondly ot 70 700 reckon 7 Tenths forwards ; 
| en r 20 reckon 2 Centeſmes from that 
eventh Tenth ; and laſtly, for the 8 you muſt 
reaſonably eſtimate the following Centeſme to 
be ſubdivided 1 intp 10 Parts, and 8 of them will 
the Point on the Line of Numbers repre» 
enting 1728. ' Underſtagid the ſame for any o- 
Ither Number. The aforeſaid Point may alſo 
repreſent 1728, or 1 1.738; or 17-28, or laſtly, 


0 173-8, | 
1 PROB. 


nths from that r, and there will be the i 


© wards 


: 638 ) 
15. mo 1 46 R 0 . Ind 53 . 
One FIT Being Bhi 1 7 ul 5 ho «i 
20 20 not ber ; 0 fnd 7 he Produft. 
1 Extend {your IJ FO, ity to the 


Mutiplicator z-then;the ſame. Extent. apply d 
the fame, — ren hg fa * 05 "il 
cauſe the moveable, 7 a n the 
Product, ; T TI: Er Wa I 


95 wen eee 92 e e NY 
7 Hxten y 5, 
and therſame E teak hs pes 0 30, 


thi Produc ſought. Again, ok 2 
be multiply d by 144: Extend (414 Sheds : 
from 11t0 125, and the a gin l 5 
A e de en be Froduck 18090, „ 


I 9183 5 R ty Cult. A 0! 


95 i ; 
uber 4 by; ang: 
_ wi 9k 17 755 the © iel BON " 
«tend. your Compaſſes 275 Diviſb br to 
— e lame. poſes W Wa Ed from the 
e rg 15 the 
e t 'Piyiſor to by” Dividend, N. 

Extent, will zach the ſame way from 
tient, 1101 5. * 
Example, Let 759 be a Nuniber given'to bee 
divided V 25, Exteps pur Compaſſes down: 
from, 35 tg 1; then applying that Extciit. 
the; ſame, way. tram 759- and. the other ow 
will tall upon 30,. the Quotient f fot : i 
20 „ PROR 


20 4 2 10 1004 {9 97 * 177 15 | 771¹ 
12 75 — — 1 . . 
en 


e g en; 70 
eee ro them 111 
Compaſſes rom the of ts 

wen — —4 of 9 77 ume, Dey 
mation and this Extent apply'd. the 
bay, wil reach from the ſecond to the — 
»portional-ſoug ht. 273 16, en 00. 131th 
Example. If 8 given, what gl 12 EC 
tend ycut Conipaſſes from & tg 2 and 
zrtentlapply'd the ſame way will reach from 
— . iowa) e oh T 
1.38 gives 76, what, wall 9 
xtend your Compaſſes from 38 to 96, = 
ame Extent, will reach, from 76 to 192, f 


ourth P onal fought. - ew 


»> 7 
ISA 


L T & Th. 


: Jags 5 R. 0 B. V. 
1 mean. Pr rtional between TM given 
N 8 2 the giyen Nu 
5 ber „Ad hdr Poinko . a: wH fa 
1 ary : beo AAN 


9 


- Examp le. The. between 8 an 10 32 
ea | Row beg Veen then will be 16, 3⁴ 

rae agate, 5 For as 8 ls to ech 
: 3s-1 6:t07 32. +3: IF: Yk 
ing 221 d. u. 
2 — 


10 
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I 


ber ; ſo that to 1 yhi 

by is only.to ta If the Diſtance between 
and the 2 abs and that Point vi. 
pes 1 1 be the ſquire Root of the Nun ee 


2 er ms muſt look for the Unia ar the b 
ning bb the Line, and the Number in 
511d Part, and the Root in tho firſt! Part. 0 
— reckon 10 at the end to he Unity, al 
then both Root and Square will fall backward 
1 Bic the middle, in the ſecond Part of ti 

2 t jt the Namber be ödd, then a 
nil nite will bo moſt convenient, and bo er 


qt and Square will de foung NR Je 
wards towards 19. Im. 130.3 1004 bas 


g reno "TOY 2 


Of the con joint Lie f ge ine Number 
arti fiat Kine Tangents. 


bet L; > Lines iy artificial Jumbers, — 


Tangents, . arc; fo contrived, and ſet to each 
ther tar by jncans 6 * I Net rk 


roblem, whether” 90 


Trigonometi v ba fo! ; 
Weh tem wich bol yr Exäettefs. e J 
The Sines are mae 17 2, 3 4 25 8 

8, 9, 16, 26, 30, ge, 36, 60, 76, he. 50, Ae 
fying Degrees Every one of the De ; 
tar as 6, are ſubdivided i into tb Parts, deni 
ing every 6 Minutes; then the Degrees fm 
ks to e eee ee BHI 
10 Minutes. Againg cach of the 10 


oft 
oF 
an 


: 


ng 
=o 


* 


wn ich 


. Beg, e 


1 ide into 4 Parts, 8 
lun pegrees hoo s Jas vide into 
de 3 the Degrees from 
> bi oto 50, are halved, for every 30 Minutes; af- 
ter which toe there axe only Degrees; and 
4 an d en $0 there aro only every two De- 
>. repreſented a and ſrom 8 to 90 none. 
ene Tangente, i number d 
3 4 15,6, l 5, 0, 10, 20, 30, 40, 45+ To the 
agents, 30% a0, 30, 40 ate ſet their Com- 
xWlements, 89 en 60, 50. Alſo theſe lignify, 


tofWegrees, like as the Sines. 
Theſe Degrees are each fubllivided, to the 


angent of zo Degrees, into the ſame Number 
f arts as thoſe on tho artificial Sines. Each 
W nt the ſame Numbers of Mi- 
| tes, as the Fines, But from 30 De- 
des to 45, ea 20 Degree is eee into 3 
1 every 20 Minutes. | 
2190 n 


8 e n 15 ch Ad Example of Prob. L - 
1. , Chapter. 

Jet one Foo ns your Compaſſes upon 7 of 
none Line of Nuclbers reprelenting 70 Miles, 
nd ated che other to 40 M iles, repeſentod 
5 he The Compaſles remaining thus open d, 
. F Foot u 

0 


9o of the Line of Sines, 
got will fall downwards up- 
es of Ss, on the Sin 0 54 De | 
1 | | 


| 
. 


* 
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ITT 


5 the 'of- the Ang 
daß, or: or Of! L. "HT pred put i nar Fine 
* 58110 NT ²ν 10) ent 30118 
01 17 7 7˙* Dis 77 1 P PR Q B. 1 5 TS „ "TW. | 
To Joloo thi Cafe and Example: of Prob, I. 
* 11A — Chapter. 


Set one Fdot of upon th} 
5 Sine ef 30 Degrees,” your Gompaſks pon th 0, 
Leagues on the Line of Numbers: The Conf 
_ paſſes temaining thus opened, ſet one Foot up S 
on the Sine of 46 Degrees, and the other will 

fall upwards on the Line of Numbers upos de 
— the Length of the ſought ow” 


1 p R O B. III. 


To folee the Caſe and Example of Pro. 11 1] 
the laßt Chapter. © 


Set one Foot of your ſſes on 60 of the 
Line of Numbers, and extend the other to 41. 
Degrees of the Line ot Tangents: The ComF 
paaſſes remaining thus opened, ſet one Foot up 

on the Number 20 3 Line of Numbers, and 
tho other will fall on the Line of Tangents, upon 
the Tangent of about 18 Degrees 26 Minutes 

the oa of the Angle ſought. _ 


28 p RO B. er % ti 59 
| 7a foe the Caſe and Example of Prob. IW. « | 
Set one Foot of your Compaſſes upon "he 
Sine of 50 Degrees, and extend the other to the Ta 
Radius or Sine of 90 Degrees; the Compaſſesall 


5 remaining 


agihemaining ed, ſet one the 
. Pine of 33 Degrees 30 Minutes, n othe; 
Ft fall downward upon the Sine'6f 17 
rees, and about 3 2 for "3 Lengeh of 

Rey — r : 


P ROB. V. 


anf eit Kranpl of Prob, 7: "i 
the taft Chapter. 2 7 


4 
th 
N bfu. 


78. A o 


iy Set ois Foot of your Compaſſes . the 
ine of 30 Degrees, and extend the gther 
Ve ownwatds to the Sine of 25 Degrees: The 


ompaſſes remaining thus opened, ſet ons 

dot upon the Sine % 20 Degrees, and the o- 

er will fall upon the Sine Fe about 16 De- 

13 Lad e the Td of the ſought \ 
I - 

4 


» 4 


9 8 p R OR . 7% 
*Þr fol the Caſe and Example of Prob. V. m 
15 I j)he laſt Chapter. WA 
nd Set one Foot of your Compaſſes upon cho 
onÞine of 90 Degrees, and extend the other down- 


esvards to the Sine of 27 Degrees 54 Minutes 


dur Compaſſes remaining thus opened, ſet one 
© Foot upon the Tangent of 23 Degrees 30 Mi- 
utes, and the other Foot will fall wink 
YÞpon the Tangent of about 117 Degrees, the 
Quatity'of the ſought Side. 
he Note, If in working Proportions in Sines and 
ae Tangents, the Foot of your Compaſles ſhould 


eaall beyond the Te of 45 Degrees, as 3 
w 
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5 fee den 5 


: | 
e 1 Fo Deny eek to Do 
| poles 


give pu 
— 5 mp lement to 5o en 


Side or Angle ſought. 
Example, Suppoſe this Proportion was to 


de Wprl pn . f 20, Degrees is. to Ra 
dius; ſo is 5 Tangent of e 9 — to another 
angent, {et one Foot | 
| 1 Pen ev, and, ex 
99 Degrees ;.. Your Compal 
ee ſet one Foo "Il 
| Dogrees, and the other 

beer nr k beyond, 

15 it an 

| Compaſſes on 1 =D 2 85 
on this Side 45 Degrees, — you will find it to 
fall upon the Tangent oÞ the Tomplement of 
the. FRY ght Tangent, . on 30 Degrees 40 
Minutes ; whende ſought is 59 
Degrees 30. Minute, 
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FT 


Degrees, 0 


85 5 . . 
the "Number, Si tg 

fir” Term, ang regen the — 45 

cons Aa. * 


